Specific interactions of progestins and anti-progestins with progesterone antibodies, plasma binding proteins and the human recombinant receptor.
This structure-activity study compares the affinity of a series of progestins, progesterone metabolites and anti-progestins for a panel of monoclonal antibodies to progesterone, coypu (Myocastor coypus) or guinea pig plasma progesterone-binding proteins (PPBPs) and the human recombinant progesterone receptor A form (PR-A). The compounds tested were progesterone, Promegestone (R5020), Mifepristone (RU486), ZK98,734, Onapristone (ZK98,299), 11 alpha-hydroxyprogesterone, 11 alpha-progesterone hemisuccinate, androsterone, etiocholanolone, 5 alpha- and 5 beta-pregnane-3,20-diones, and 20 alpha- and 20 beta-hydroxyprogesterones. The Ki values for these ligands were determined by competitive binding assays using radiolabelled progesterone as the binding site ligand. For anti-progesterone antibodies (e.g. DB3 and 11/32), only progesterone (3.6-8.8 nM), the 11 alpha-derivatives (1.0-5.5 nM) used to prepare the immunogen and the two 5-pregnanediones (20.9-45.1 nM) were bound with high affinity. For PR-A, high affinity binding was found with receptor agonists (Ki = 1.1-6.2 nM), both 5- and 20-reduced metabolites, and antagonists (0.6-28.0 nM), but not with the 11 alpha-derivatives (950 nM-1.0 microM). In contrast, the PPBPs displayed high affinity interactions with progesterone (3.5-4.2 nM) and both 5 alpha- and 20 alpha-reduced metabolites (2.4-3.4 nM). Binding with the beta-isomers and R5020 was less pronounced (22-170 nM) and there was no evidence of high affinity binding with PR antagonists (> 1.0 microM). Analogs with the 17-keto group did not bind to any of the binders studied. Thus, commonalities among the three types of protein binders were their comparable binding affinities for progesterone (3.5-8.8 nM) and 5-pregnanedione isomers (2.4-330 nM), and a lack of binding for two C17-keto steroids (androsterone and etiocholanolone). The results imply that the tertiary features of the binding domain of these three types of proteins are sufficiently different to result in unique binding structures.